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ABSTRACT 
 
 Although studies have demonstrated that change talk (CT) and sustain talk (ST) are 
related to behavior change in multiple addictive behaviors, few have investigated the 
relationship between change talk and outcome in health promotion. This is the first study to 
investigate whether CT and ST are related to HIV medication adherence in a sample of 
individuals recruited to participate in an ART adherence intervention.  MI session tapes from 
92 HIV-positive patients were coded for frequency of utterances expressing desire, ability, 
reasons, need, commitment, other, and taking steps to adhere/not adhere to an ART 
medication regimen. Strength of language as well as summary scores for both frequency and 
strength ratings were calculated. Adherence was assessed at Week 2 and Week 12. There was 
a significant relationship between Total ST and adherence at Week 2. Additionally, multiple 
regression with bootstrapped standard errors showed that Taking Steps ST was negatively 
related to adherence at both Week 2 and Week 12. Finally, Taking Steps Strength was related 
  iv 
to adherence at Week 2 only. Findings from this study support the need for coding for 
individual change talk categories to determine what individual forms of change talk are 
related to health behaviors. The identification of Taking Steps ST as a predictor of poorer 
adherence suggests that Taking Steps ST might be an indicator of barriers to adhere to ART 
regimens.  
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CHAPTER 1  
INTRODUCTION 
 Motivational Interviewing (MI) is a client-centered, directive approach for enhancing 
intrinsic motivation to change by resolving ambivalence. Meta-analyses have found evidence 
for the efficacy of MI in a number of different behaviors such as smoking cessation, weight 
loss, and adherence for medications for diabetes, asthma, and schizophrenia (Kemp, Kirov, 
Everitt, Hayward, & David, 1998; Rosen, Ryan, & Rigsby, 2002; Williams, Roden, Ryan, 
Grolnick, & Deci, 1998).   
 Although there is strong evidence for the efficacy of MI, its mechanisms of action are 
not clearly established.  A leading hypothesized mechanism is based on self-perception 
theory (Bem, 1972) which suggests that individuals infer that they do or do not want to 
change based on what they verbalize. Consistent with this, one of the key goals in MI is the 
facilitation of client statements in favor of change (which is called change talk, CT), and 
avoidance of the facilitation of client statements against change (which is called sustain talk, 
ST).  As a result, client language, specifically change talk, has become a promising candidate 
for consideration as a causal mechanism for MI (Amrhein, Miller, Yahne, Palmer, & Fulcher, 
2003).  
  Amrhein et al. (2003) analyzed client language in a randomized-controlled trial on 
the effects of MI on drug use. The authors developed several categories of CT including 
Commitment, Desire, Ability, Need, Readiness, and Reasons. Furthermore, they rated the 
intensity of the clients’ utterances and found that outcomes were associated with the type and 
strength of the CT utterance. Specifically they found that preparatory language (Desire, 
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Ability, Reasons, and Need) predicted statements of commitment; and statements of 
commitment predicted later drug use (Amrhein et al., 2003).  
Although subsequent research has not provided evidence for the specific model 
proposed by Amrhein et al. (2003) in which strength of commitment language was the key 
mediating type of change talk, numerous studies have found the various forms of change talk 
to be predictive of behavioral outcomes. Using the Motivational Interviewing Skill Code 
(MISC v. 1.0-2.1; Miller, Moyers, Ernst, & Amrhein, 2008) commitment language frequency 
and strength have been predictive of gambling and drug use outcomes (Hodgins, Ching, & 
McEwen, 2009; Aharonovich, Amrhein, Bisaga, Nunes, & Hasin, 2008). Studies have also 
found evidence that the average strength of the “ability” to change category of change talk as 
well as both the strength and frequency of expressed lack of ability (referred to as sustain 
talk; ST) have predicted drinking and substance use outcomes (Gaume, Gmel, & Daeppen, 
2008; Baer et al., 2008). The frequency of the reasons, desire and desire not to change, as 
well as the strength of desire and reason have also predicted alcohol and illicit substance use 
(Baer et al., 2008; Walker, 2011). In addition a number of factors derived from factor 
analyses of these categories of CT and ST as well as some additional categories (taking steps: 
actions that the individual has already taken in the very recent past that is tied to the target 
behavior and other: general language or attitude about the behavior) have also been 
predictive of either short or long-term drinking outcomes (Martin, Christopher, Houck, & 
Moyers, 2011).  These findings in which a variety of forms of change talk were predictive of 
outcomes are also consistent with other studies that have used a different change talk coding 
scheme derived from the MISC (the Sequential Code for Process Exchanges: SCOPE; 
Martin, Moyers, Houck, Christopher, & Miller, 2005) to identify total CT and ST.  Total CT 
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was found to predict positive drinking outcomes (Moyers et al., 2007; Moyers, Martin, 
Houck, Christopher, & Tonigan, 2009) and total ST was found to predict poorer drinking 
outcomes (Moyers et al., 2007). Further more, using the MISC 2.1, Vader, Walters, Prabhu, 
Houck, and Field (2010) also found support for total change talk to be associated with 
drinking outcome. 
 One important gap in this literature is that prior studies of change talk, with only two 
exceptions, have involved addiction outcomes. In light of the evidence that MI is 
differentially effective across different behavioral domains (such as substance use versus 
health promotion; Reniscow et al., 2002) it is possible that its mechanism of action is weaker 
or different in different domains. Given the widespread use of MI in health contexts such as 
dietary change, smoking, and medication adherence (Rosenbek Minet et al., 2011; Katzman 
et al., 2010; Chacko et al., 2010; Alexander et al., 2010; Otto et al., 2009; Catley et al., 2006) 
there is a need to examine the role of change talk in predicting health behavior change 
outcomes. Health behavior change often does not involve many of the complexities of 
behavior change in addiction such as withdrawal, perceived loss of control, stigma, and 
social consequences (Sussman & Sussman, 2011; Sussman & Ames, 2008; APA, 2000; 
Orford, 2001; Marlatt, 1985) which may alter the way behavior change occurs in response to 
treatment. For example, change talk may be easier to elicit in health behavior change than 
addiction contexts, but the relationship with outcomes could be weaker if change talk is less 
meaningful. Alternatively, if health behavior change clients are generally less ambivalent or 
faced with fewer barriers to change (i.e. psychological) than those struggling with addiction 
(Reniscow et al., 2002), their momentary expressions of interest in behavior change may be 
more easily translated into subsequent behavior change. In order to explore the role of 
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change talk in a health behavior change context this study aimed to examine the relationship 
between change talk and anti-retroviral (ART) medication adherence.  
Client speech was drawn from a randomized-controlled trial of Motivational 
Interviewing for increasing ART medication adherence in a sample of HIV+ individuals. 
With the development of ART, HIV+ patients have the opportunity to control their disease; 
however the benefits of ART are dependent on strict adherence (i.e. 95% adherence of doses 
taken correctly). Previous studies of MI for ART adherence have found increased adherence 
rates, decrease viral load, and increase in CD4 cell counts as result of MI intervention (Hill 
and Kavookjian 2012; DiIorio et al., 2008; Parsons, Golub, Rosof, & Holder, 2007; Parsons, 
Rosof, Punzalan, Di Maria, 2005). The RCT for the present study compared MI with and 
without modified directly observed therapy (where patients are observed or confirm taking 
their doses on a daily basis that they have taken at least one dose a day) to standard care.   
Given the findings in the addictions literature, we hypothesized that the frequency of 
total CT and ST as well as its respective subtypes will predict adherence outcomes with CT 
having a positive association and ST having a negative association. Because it is still unclear 
which CT components are most predictive of outcomes the study also explored which 
individual components or combinations of components have the strongest association with 
adherence. No hypotheses were made for this exploratory aim. Finally, because some 
previous studies in addiction outcomes have also examined strength of CT as a predictor, the 
total strength of CT and ST language, as well as the strength of the individual components 
were also examined as a predictor of adherence.   
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CHAPTER 2  
REVIEW OF THE LITERATURE 
Motivational Interviewing 
 Motivational Interviewing (MI) is a collaborative, goal-oriented style of 
communication designed to strengthen an individual’s personal motivation for and 
commitment to change by addressing and resolving their ambivalence about change (Miller 
& Rollnick, 2012). The approach is both client-centered and directive. It was born out of the 
addictive behavior literature but has now been applied to other behaviors.  
 According to Miller and Rollnick (2012) the underlying philosophy or “spirit” of MI 
includes partnership, acceptance, compassion, and evocation. Partnership emphasizes the 
collaborative nature of the approach where the interviewer creates a positive atmosphere that 
is conducive to change. Acceptance emphasizes the value of the person’s absolute worth, 
expressing an active interest in and effort to understand the individual (accurate empathy), 
honoring the person’s autonomy, and acknowledging a person’s strengths and efforts. 
Compassion emphasizes the active promotion of the person’s welfare and the commitment to 
pursue their best interest. Finally, the task of the interviewer is to evoke and strengthen the 
individual’s change motivations that are present within them (Miller & Rollnick, 2012).    
 There are four major processes of MI: engaging, focusing, evoking, and planning. By 
engaging, the interviewer establishes a connection where they are able to help the client by 
working together. Developing a working relationship is a prerequisite for the other three 
processes (Miller & Rollnick, 2012).  The interviewer also helps develop and maintain a 
specific direction in the conversation (focusing). By providing focus on a particular change, 
the interviewer is also able to elicit the client’s own motivations for change (evoking). When 
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the individual reaches a threshold where they are ready to change, the conversation turns 
from talking about “why” to change to “when and how” to change. The planning process 
focuses on developing commitment to change and a specific plan of action (Miller & 
Rollnick, 2012).  
 There are five core communication skills that define the practice of MI: asking open 
questions, affirming, reflective listening, summarizing, and informing and advising. Open 
questions invite elaboration and allow the interviewer to gather more information. 
Affirmations recognize and highlight the client’s strengths and efforts. With reflective 
listening, the interviewer selectively reflects statements that allow the client to hear their own 
thoughts and feelings and keeps them elaborating. Summaries pull information together and 
suggest links between statements that the client has made. They also strengthen the 
therapeutic relationship by demonstrating to the client that the interviewer has been listening 
carefully. Finally, the focus of informing and advising is to provide the client information 
with their permission or when they seek it and to understand the client’s perspective on this 
information so that they could reach their own conclusions about any information provided 
(Miller & Rollnick, 2012).  
Efficacy of MI   
 MI has been used in a variety of health behavior interventions, including smoking 
cessation (Ahluwalia et al., 2006; Lloyd-Richardson et al., 2009; Soares de Azevedo et al., 
2010; Wu et al., 2009), diabetes self-care (West, DiLillo, Bursac, Gore, & Green, 2007), and 
medication adherence (Ogedegbe et al., 2008). To date, there are more than 1,200 
publications on this treatment method, including more than 200 RCTs (Miller & Rollnick, 
2012). The strongest evidence has been found in addictive behavior literature, however small 
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to medium effect sizes have been found across a variety of behaviors (Miller & Rollnick, 
2012; Lundahl & Burke, 2009). For example, Lundahl and Burke (2009) found that MI is at 
least as effective as other treatments and significantly better than no treatment for alcohol use 
and marijuana use. Mixed findings were found in tobacco use and other drug use; however, 
evidence suggests that MI is better than no treatment (Lundhal & Burke 2009; Lundhal et al., 
2013). Meta analyses examining MI’s effectiveness in increasing healthy behaviors suggest 
that MI is effective  (Lundhal & Burke 2009; Burke, Arkowitz, & Menchola, 2003; Hettema, 
Steele, & Miller, 2005; Vasilaki, Hosier, & Cox, 2006; Lundahl, Kunz, Brownell, Tollefson, 
& Burke, 2010). Additional empirical studies in areas such as gambling, eating disorders, and 
increasing exercise and healthy eating are needed to make more confident conclusions about 
the efficacy of MI.  
Mechanisms of Action 
While evidence for the efficacy of MI in a number of areas is strong, understanding of 
mechanism of action is less clear. Although MI is not theoretically based, there are a number 
of prescribed and proscribed behaviors that characterize MI. MI-consistent therapist 
behaviors include eliciting reasons for change (as opposed to persuading), supporting 
autonomy, using open-ended questions, using reflective listening, and making affirmations 
(Miller & Rollnick, 2012; Catley et al., 2012). A number of studies have examined whether 
MI-consistent therapist behavior is predictive of outcome.  For example, Catley et al. (2006) 
found that counselor adherence to MI principles as measured through global adherence 
ratings and MI-consistent behavior frequencies were associated with better within-session 
client functioning and counselor-client interaction.  Additional correlational and experimental 
studies support the link between therapist MI adherence and positive client behavior (Miller 
& Rollnick, 2012; Gaume, Bertholet, Faouzi, Gmel, & Daeppen, 2010; Miller, Benefield, & 
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Tonigan, 1993; Moyers & Martin, 2006; Moyers, et al., 2007; Glynn & Moyers, 2010; 
Patterson & Forgatch, 1985; Vader et al., 2010).  
Researchers have also examined whether adherence to these MI-consistent behaviors 
is related to outcomes. Early studies (e.g. Miller & Mount, 2001) found that client response 
to treatment required not only an increase in MI-consistent counselor responses, but also a 
decrease in MI-inconsistent responses. Miller and Rollnick (2012) suggested that an active 
ingredient of MI could be a decrease in unhelpful counselor responses. In a review of the 
literature, Apodaca and Longabaugh (2009) found that MI led to a decreased use of MI-
inconsistent behaviors compared to other modalities and that MI-inconsistent behaviors were 
related to poorer outcomes.  
While there is good evidence that adhering to the methods of MI (and avoiding MI 
inconsistent methods) is associated with good outcomes both within the session and after 
treatment has ended, less is known about why MI methods are effective. Proposed 
mechanisms in the literature include the effect of the therapist’s relational style on reducing 
resistance to change (Norcross, 2002), the effect of the therapist’s directive efforts to reduce 
client ambivalence and increased motivation (Lundhal & Burke 2009), and the 
encouragement of client speech that favors change (i.e. change talk; Amrhein, et al., 2003; 
Miller & Rollnick, 2002). Miller and Rose (2009) have suggested a comprehensive model of 
how MI works that incorporates relational factors with “technical factors,” and that MI 
training would lead to an increase in both.  The model proposes that both relational factors 
and MI consistent methods lead to increase in in-session client behaviors as well as 
behavioral outcomes.  
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The importance of the relational style in MI is based on the work of Carl Rogers 
(1959) who emphasized the promotion of a strong, collaborative relationship to reduce 
resistance to change (Miller & Rollnick, 2002). Miller and Rollnick describe the MI 
approach as “empathetic, compassionate, respectful, and supportive of human strengths and 
autonomy” (Miller & Rollnick, 2012). Miller and Rollnick (2012) also suggest that MI 
benefits from a contrast effect. MI was developed in the addiction field, where 
confrontational treatment practices were acceptable (Miller & Rollnick, 2012; White & 
Miller, 2007). The effect of relational factors in MI has been found to double favorable 
outcomes when compared to regular treatment (Miller & Rollnick, 2012; Aubrey, 1998; 
Bien, Miller, & Boroughs, 1993; Brown & Miller, 1993).  As a result, because the quality of 
the therapeutic relationship is a central concern for MI, it may have more favorable results 
when compared to treatments in settings and populations where there is a more strong 
contrast.  
 In addition to building a supportive relationship, MI incorporates a directive 
component where the therapist works towards specific goals of reducing client ambivalence 
to increase motivation to change (Lundhal & Burke, 2009). It does this by creating 
dissonance between the client’s current unhealthy behaviors and their own healthy goals. A 
goal of this component is to increase client speech that favors change referred to as “change 
talk”.  
Change Talk 
 The Miller and Rose (2009) model provides a strong emphasis on change talk as a 
hypothesized key mediator of MI therapist effects that is reflected in the most recent edition 
of the Miller & Rollnick’s (Miller &Rollnick, 2012) primary text describing MI. Earlier 
descriptions of MI by Miller & Rollnick (Miller & Rollnick, 2002) suggested that the reason 
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for the importance of eliciting change talk in MI might be due to self-perception theory 
(Bem, 1972) which suggests that individuals infer that they do or do not want to change 
based on what they verbalize. In the MI scheme, any client statement in favor of change is 
called change talk (CT), and any client statement against change is called sustain talk (ST).   
 Change talk includes recognizing disadvantages of the status-quo, stating the 
advantages of changing, expressing optimism to change and subsequently expressing 
intention to change (Miller & Rollnick, 2002; Catley et al., 2006). A primary purpose of MI 
is to increase CT and reduce ST. Reviews have found that MI is associated with increased 
change talk, and change talk is predictive of better outcomes (Apodaca & Longabaugh, 
2009).  
 A seminal study by Amrhein et al. (2003) analyzed client language in a randomized-
controlled trial on the effects of MI on drug use. Video tapes of MI sessions were coded for 
frequency and strength of client utterances for 84 participants. The authors developed several 
categories of CT including Commitment, Desire, Ability, Need, Readiness, and Reasons. 
Furthermore, they found that outcomes were associated with the type and strength of the CT 
utterance. Specifically they found that preparatory language (Desire, Ability, Reasons, and 
Need) predicted statements of commitment; and statements of commitment predicted later 
drug use (Amrhein et al., 2003). Another key finding was that time of occurrence of CT (i.e. 
at the end of session) was predictive of outcome above and beyond level of drug use at 
baseline. Furthermore, the authors found that frequency of client utterances were not 
predictive of behavioral outcome.  
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CT as Predictor of Outcome 
Subsequent research has consistently provided evidence indicating that CT is 
correlated with behavioral outcomes; however, the evidence for the specific model proposed 
by Amrhein et al. (2003) in which strength of commitment language was the key mediating 
type of change talk has been sparse. Appendix 1 lists the findings from these studies, 
illustrating this. As can be seen only two studies have found support for this relationship. 
Hodgins, Ching, and McEwen, (2009) found that the frequency of commitment language 
weighted by its strength predicted gambling outcomes in a randomized controlled trial (RCT) 
using MI; however the authors failed to replicate the finding that commitment language at the 
end of the session predicted outcome. Aharonovich, et al. (2008) found that mean 
commitment strength predicted drug-free urine samples, and a positive change in 
commitment from beginning to end of session predicted treatment retention.  
Other studies of MI for a brief alcohol intervention (Gaume, Gmel, and Daeppen, 
2008), marijuana treatment, (Walker, 2011) and adolescent substance use (Baer et al, 2008) 
depicted in Table 1 found no support for the link between the strength or frequency of 
commitment language and outcome. Gaume et al. found that the average strength of “ability” 
to change category of change talk rather than commitment predicted outcomes in a brief 
drinking intervention. Baer et al. (2008) found that the frequency of the “reasons” category 
of CT predicted substance use. They also found that statements about lack of ability and 
desire not to change (called sustain talk; ST) strongly and negatively predicted change in 
substance use at one and three month follow-up. Walker (2011) coded client behavior in 
marijuana dependent adults and similar to Baer et al. (2008) found that strength of desire and 
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reason statements were significantly predictive of marijuana outcome above baseline levels 
of use or self-reported motivation.  
Because of the number of change talk and sustain talk variables to consider, Martin et 
al. (2011) factor analyzed the components of CT and ST (negative forms of the same CT 
categories) and found that a CT factor incorporating desire, reasons, need, and an “other” 
category as well as a factor including ability statements (both CT and ST) was predictive of 
long term drinking outcomes. Another factor consisting of the frequency of taking steps 
(concrete specific steps linked to moving toward or away from target behavior; both and CT 
and ST), ST need statements, as well as a CT “other” category, were predictive of short-term 
drinking outcomes. An important distinction between these authors’ findings and the 
proposed model by Amrhein et al. (2003) is that while, the model suggests that preparatory 
language is not related to outcome, Martin et al. found that both preparatory and current steps 
to change behavior (taking steps) predicted drinking outcomes. 
These findings in which a variety of forms of change talk were predictive of 
outcomes are also consistent with an earlier study by Moyers et al. (2007) who used a 
different change talk coding scheme that focused on change talk more globally and found 
that total CT and ST frequency predicted drinking behavior outcomes. Moyers et al. (2009) 
also found evidence to support the causal chain between therapist behaviors, subsequent 
global change talk and drinking outcomes. Using the MISC 2.1, Vader et al. (2010) found 
evidence to support the effect of counselor speech on global change talk, global change talk 
on client drinking outcome, but no support for mediation of client speech between counselor 
speech and drinking outcome. Overall, the literature suggests that the frequency more than 
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the strength of total CT (and ST) as well as its various components predict a variety of 
addiction related outcomes.  
 A limitation of the change talk literature to date is that it is has been examined mostly 
in addictive behavior change, and the proposed CT mechanisms could work differently in 
other behavior change domains. In a recent meta-analysis of the efficacy of MI, Lundhal et 
al. (2013) found that the effects of MI varied by targeted outcomes, with significant effects 
being found for blood pressure, cholesterol, and HIV viral load. Mixed results were found in 
areas such as risk reduction behaviors, healthy eating, safe sex practices, physical 
functioning, and quality of life. It is possible that these differences in the efficacy of MI are 
related to differences in how change talk works in different contexts. For example, health 
behavior change generally does not involve many of the complexities of behavior change in 
addiction such as withdrawal, perceived loss of control, stigma, and social consequences 
which may alter the way behavior change occurs in response to treatment. MI for addictive 
behavior requires overcoming both psychological and physiological resistance, making the 
process more challenging (Reniscow et al., 2002). CT may be easier to elicit in health 
behavior change than addiction contexts, but the relationship with outcomes could be weaker 
if change talk is less meaningful. Alternatively, if health behavior change clients are 
generally less ambivalent or faced with fewer barriers to change than those struggling with 
addiction, their momentary expressions of interest in behavior change may be more easily 
translated into subsequent behavior change.  
To our knowledge only two other studies have looked at mechanisms of MI outside of 
illicit substance use in the health behavior change literature. Pirlott, Kisbu-Sakarya, 
DeFrancesco, Elliot, and MacKinnon (2012) analyzed counselor and client interactions to 
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promote firefighters’ healthy diet and regular exercise that increased dietary intake of fruits 
and vegetables. The authors tested their hypothesized model of client change talk as a 
mediator of the relationship between counselor behavior and client outcomes and found that 
MI-consistent behaviors were significantly correlated with CT and that CT was significantly 
correlated with fruit and vegetable intake.  
Kaplan, Keeley, Engel, Emsermann, & Brody (2013) analyzed counselor and client 
interactions to promote adherence to antidepressant medication. Patients were newly 
diagnosed with depression and prescribed an antidepressant medication. The authors 
hypothesized that individuals verbalizing CT regarding adherence during a baseline session 
would have greater adherence to medication over 180 days and that greater MI-consistent 
counselor behaviors would be associated with increased CT, increased odds of filling a 
prescription and higher adherence (Kaplan et al., 2013). Multivariate analyses found that MI-
consistent counselor behaviors, and total change talk were associated with anti-depressant 
medication adherence. Whether these findings extend to other types of health behaviors is not 
known. One important area of health behavior that warrants exploration is anti-retroviral 
(ART) medication adherence among HIV+ individuals.  
ART Adherence and MI 
Importance of ART Adherence  
 The use of antiretroviral therapy has resulted in durable viral load suppression and 
reduced morbidity and mortality (Goggin et al., 2013; Crum et al., 2006; Jones et al., 2007). 
With the development of HAART, HIV+ patients have the opportunity to control their 
disease; however the benefits of HAART are dependent on strict adherence (i.e. 95% 
adherence of doses taken correctly; Ortego et al., 2011; Sethi, 2004).  Despite the benefits of 
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HARRT, research estimates adherence rates to range between 50-70% during the first 6 
months of a regimen (Simoni, Pearson, Pantalone, Marks, & Crepaz, 2006; Hill & 
Kavookjian, 2012).  
 Non-adherence to HAART can facilitate the development of drug-resistant forms of 
the virus (Clavel & Hance, 2004; Deeks, 2003), which could lead to transmission of these 
drug-resistant HIV strains to others (Wood et al., 2003). As a result, behavioral interventions 
to improve adherence that have combined MI and cognitive behavioral (CBT) techniques 
have been developed (Hill and Kavookjian, 2012; Pradier et al., 2003; Parsons et al., 2007; 
DiIorio et al., 2008; Samet et al., 2005; and Golin et al., 2006).  
MI and Adherence Outcomes  
 Previous studies of MI for HAART adherence have found increased adherence rates, 
decrease viral load, and increase in CD4 cell counts as result of MI intervention (Hill and 
Kavookjian, 2012; DiIorio et al., 2008; Parsons, et al., 2007; Parsons, Rosof, Punzalan, Di 
Maria, 2005). In a review of the literature, analyzing the effect of MI through RCT’s and 
rigorous non-RCTs, Hill and Kavookjian (2012) found that three of five studies reported 
significant adherence changes. Pradier et al, (2003) found that individuals in the intervention 
group (three MI sessions) were more adherent, measured through self-report.  Also using 
self-report, Parsons et al. (2007) found that those receiving MI (eight sessions) reported a 
significantly larger increase in percent dose and percent day adherence than control.  DiIorio 
et al. (2008) measured adherence with Medication Event Monitoring System (MEMS) caps, 
and found that those receiving MI (five sessions) took significantly greater percentage of 
doses on time compared to those in the control group. On the other hand, Samet et al. (2005) 
and Golin et al. (2006) found no differences in adherence using self-report and a composite 
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adherence score using multi-methods (pill counts, self-report, and eDEMS cap), respectively. 
These studies, however, cited methodological concerns that could have impacted adherence 
differences.  
 A more recent study compared MI with and without modified directly observed 
therapy (mDOT; where patients are observed or confirm on a daily basis that they have taken 
at least one dose a day) to standard care (Goggin et al., 2013). Using electronic drug monitor 
(EDM) to continuously measure adherence throughout a 48-week period, the authors found 
no significant differences between groups. However, a significant interaction effect 
indicating that adherence patterns over time differed by groups was found. The authors also 
found a dose response relationship where participants who received more doses of the 
interventions had better adherence. This suggests that although the adherence for the MI-
CBT and MI-CBT/mDOT decreased over time and no main effect for intervention was 
found, those receiving more intervention have better adherence. Overall, these findings 
suggest that MI may be an effective therapy for increasing ART adherence, though the 
mechanisms of action have not been explored.  
Summary and Purpose of Present Study 
 The context for investigating the role of CT in MI treatment in this study is MI 
treatment for adherence among HIV-positive patients. Although support for CT as a 
mechanism by which MI has its effects has been found, it has been limited to the addiction 
and gambling domains. The purpose of this study was therefore to examine, among patients 
receiving ART, whether change talk is related to adherence outcomes.  
 Given the findings in the addictions literature that support the CT mechanism of 
action for MI, we hypothesized that: 
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 1. The frequency of Total CT would predict adherence outcomes with CT having a 
positive association with adherence. The frequency of Total ST would predict adherence 
outcomes ST having a negative association with adherence.  
 2. As an exploratory aim we examined the total average strength of CT/ST as a 
predictor of adherence. If found to be associated with adherence, its independent contribution 
to the prediction of adherence over and above the presumed association of the frequency of 
CT/ST and adherence was also examined. No hypotheses were made for this exploratory 
aim.  
 3. Because it is still unclear which CT and ST components are most predictive of 
outcomes the study also explored which individual components or combinations of CT and 
ST frequency components had the strongest association with adherence. No hypotheses were 
made for this exploratory aim.  
 4. Finally, because previous studies in addiction outcomes have also examined 
strength of each component as a predictor, the independent contribution of the strength of the 
individual component language was also examined. No hypotheses were made for this aim 
exploratory aim.  
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CHAPTER 3 
METHOD 
Overview of Project MOTIV8 
The MI sessions analyzed for this study were from Project MOTIV8, one of the first 
randomized interventions to examine the use of MI alone and in combination with another 
treatment to increase the adherence to ART.  Individuals enrolled in the study (n = 204) were 
randomized to one of the following groups: 1) a standard care (SC) group receiving usual 
medical care (n = 65, 32%); 2) an Enhanced Counseling (MI-CBT) group receiving MI 
counseling for adherence (n = 70, 34%); and 3) an Enhanced Counseling/Observed Therapy 
(MI-CBT/mDOT) group receiving adherence counseling for MI and OT where individuals’ 
medication doses were supervised (n = 69, 34%).  
Participants 
 Recruitment occurred in five clinics (two academic hospitals, a VA hospital, a large 
private practice, and a free health clinic) in a large Midwestern City. Recruitment occurred 
between June 2004 and August 2009. Eligibility criteria included being HIV positive, 18 
years of age or older, English-speaking, and either starting a new ART regimen or being 
referred for physician suspected problems in adherence, as evidenced by clinical viral load 
(HIV RNA > 1000 copies/ml).  Participants were excluded if they had acute illness that could 
interfere with participation, did not live in the study radius, and did not self-administer their 
medication. Institutional Review Boards at each clinic and the University of Missouri – 
Kansas City approved the study.  
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Procedure 
 Eligible and interested participants completed informed consent procedures and 
scheduled for enrollment. Baseline measures were provided via an Auditory Computer 
Assisted Self Interview (ACASI; QDS, 2006). The ACASI assessment presents questions 
and response options both on-screen and as an audio recording. Baseline assessment occurred 
prior to randomization and was administered by different project staff from those providing 
interventions.  
 After completing baseline assessments, participants were randomized into one of the 
three conditions. Those enrolled in the MI-CBT and MI-CBT/mDOT groups were scheduled 
for counseling sessions occurring at baseline, week 1, 2, 6, 11, and 23. Individual sessions 
were supplemented with four 15-minute phone contacts (weeks 4, 9, 15, and 19). On average, 
sessions lasted for 25 minutes. Baseline sessions provided a brief rationale for the importance 
of adherence and the remaining sessions used one of a selection of 11 skill-building modules 
(e.g., enhancing motivation and confidence, self-monitoring, goal setting, and problem 
solving). Week 1 always employed the MI module to foster motivation for adherence. 
Subsequent sessions either repeated the MI module or selected a cognitive-behavioral based 
skill-building module (e.g., self-monitoring, cues and reminders, side-effect management).  
Counselors 
 Master’s level professionals received training in MI, behavioral skills building 
through cognitive-behavioral techniques, and HIV and medication adherence. MI training 
was provided by a licensed clinical psychologist with expertise in MI through a day-long 
workshop and supervised role-plays. Counselors were required to demonstrate competency in 
MI skills in addition to other study protocol elements prior to counseling participants. 
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Counselors received supervision throughout the study and all sessions were audio recorded. 
During supervision fidelity to MI principles was assessed to verify and ensure that 
counseling met acceptable performance standards using a 26-item coding scheme adapted 
from prior work (Harris et al., 2010).  
Selection of MI Sessions  
In the current study the first session (i.e., the MI module, focusing on fostering 
motivation) of a sub-sample (the first 95 participants) who were randomized to receive MI 
(i.e., in the MI-CBT and MI-CBT-mDOT groups) was used. The first session was selected, 
as this session would more accurately demonstrate the mechanisms of MI. These sessions 
were previously selected for process research analysis and transcribed. There were 48 from 
MI-CBT and 47 from the MI-CBT-mDOT group. All transcriptions were independently 
transcribed and edited for accuracy by an experienced research assistant. 
Measures 
Demographic and HIV Clinical Characteristics 
 Demographic and sample characteristics measured included age, gender, race, sexual 
orientation, education, income, and relationship status. Clinical characteristics included viral 
load copies (>100,000), CD4 cell count (<200), whether or not they had a protease inhibitor 
(PI)-based regimen, and whether or not they were starting ART for the first time.  
Adherence 
 ART adherence was measured using electronic drug monitoring (EDM), specifically 
medication bottle caps (Medication Event Monitoring System; www.aardex.ch) that recorded 
date and time of each opening. Participants were asked to keep one of their ART medications 
in the MEMS cap bottle and those that had more than one medication were asked to select 
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the medication with the most complex schedule or most side effects. Adherence data was 
cleaned and evaluated to determine whether dose was administered on time (determined by 
occurring within +/- 2 hours of the scheduled dosing for daily and twice a day dosing 
schedules). Adherence was calculated as the following: 1) the percentage of prescribed ART 
doses taken (number of doses taken divided by number prescribed) and 2) percentage of 
doses taken on time. They were scheduled for monthly EDM downloads and follow-up 
assessments at 2, 12, 24, 36, and 48 weeks. A summary of adherence was calculated for the 
30 day period before each assessment visit.  For the purposes of this study we examined 
percent of prescribed ART doses taken at Week 2 and Week 12 as the outcome. Only these 
outcomes were selected to reduce the number of dependent variables used in analyses. Week 
2 and Week 12 were selected because they are most proximal outcomes assessments to the 
MI session in which change talk was coded. 
Change Talk Coding 
 Three independent coders, trained research assistants, blinded to patient 
characteristics, coded a total of 95 MI session tapes using the CT (and ST) coding method 
outlined in the Motivational Interviewing Skill Code (MISC v. 2.1; Miller, Moyers, Ernst, & 
Amrhein, 2008; see Appendix B).  The transcriptions were separated into speech emitted by 
the therapist and speech emitted by the client. Separating language by counselor and client 
allowed for the coding of the client language only.  The target statements that were coded 
were any made by the client in the direction of making a change toward adhering to ART 
(i.e., CT) or away from making a change toward adhering to ART (i.e., ST). Language in 
which there is no inclination of movement, termed Neutral, or in which clients simply 
followed along with therapist, were not coded. Responses such as “yeah” or “uh-huh” in 
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which the client was responding affirmatively to the therapist in reference to change talk 
were coded as change talk in accordance with the MISC coding scheme. A sum of all CT and 
ST utterances will be taken for the whole session as well as sums for each of the individual 
change talk categories. 
 Change talk utterances are grouped into four broad categories: “reasons”, “other”, 
“commitment”, and “taking steps”.  The “reasons” category has four sub-codes (“desire”, 
“ability”, “reason”, and “need”) yielding a total of seven different categories:  
Desire 
Desire statements must include some form of one or more of the following words: 
“want”, “desire”, “like”, or a close synonym. Examples of desire statements include “I want 
to take my medication,” and “I hate taking my medication.”  
Ability 
Ability statements refer to an individual’s indication of difficulty to change a 
behavior and include words such as “can”, “possible”, “willpower”, or “ability.” Examples of 
ability statements include “I am able to take them,” and “I don’t think I have it in me.”  
Reason 
The reason category refers to an individual’s expressions of worry and concern about 
the behavior and refers to a rationale, basis, or motive for making a change. Examples 
include “It would be good for me if I took my medication,” and “I’m a mother and I ought to 
take better care of myself.”  
Need 
Need statements include a form of the words “need” or “must”; examples include “I 
need to take my medications.”  
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Other 
The “other” category includes statements that do not fit into the reason category. It 
includes hypothetical language and general attitude about the target behavior. Examples 
include “If my life wasn’t so hectic, I’d take them,” and “I tell my partner, “You better take 
your meds.” 
Commitment 
Commitment language refers to an individual’s intention, agreement, or obligation to 
change or not change their behavior. Examples include “I am going to take them,” and “I’m 
not taking them.”  
Taking Steps 
 Finally, the “taking steps” category refers to actions that the individual has already 
taken in the very recent past that is tied to the target behavior.  Examples include, “I took 
them with me to work,” and “I missed my dose yesterday.” The actions taken are from the 
recent past and are reflections of the individual’s intention to lead to (or away from) the 
behavior.  
Strength of language 
 Each statement was coded for valence depending on whether the statement reflected 
movement toward (+) or away from change (-). In addition to categorizing utterances into 
their respective codes, the level of strength of the language was also assessed. Each utterance 
was assigned a strength value ranging from -3 to +3 to reflect ST and CT, respectively. 
Participant strength scores for each category and for total CT and ST were averaged across 
the entire session. 
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Training of Coders 
 Three coders were trained in the use of the MISC 2.1 by reviewing the manual and 
receiving 5 hours of MISC instruction. Additional training consisted of individual coding 
practice to determine that coders had met criteria for coding of sessions.  Coders also 
participated in 1-2 hours of weekly group-coding practice throughout the project to minimize 
coder drift. On-going supervision of coding practices and resolution of coding discrepancies 
was provided by a psychologist expert in MI and trained in MI coding practices. 
Reliability of Coding 
 The reliability and validity of the MISC 2.1 is supported by its successful use in a 
number of recent change talk studies (Kaplan et al., 2013; Pirlott et al., Hodgins, Ching, & 
McEwen, 2009).  To assess inter-rater reliability of coding within this study, all three coders 
coded a subset of thirty-two of the ninety-five sessions. By having each session coded by 
three individuals, we were able to calculate reliability across all raters. Following the 
recommendations of Hagen-Glynn and Moyers (2008), reliability checks occurred after every 
5 sessions in order to prevent coder drift.  
 The intraclass correlation coefficient (ICC) statistic was used to determine reliability 
because it is a conservative measure or reliability and because it can accommodate three or 
more coders whereas weighted kappa can only accommodate two coders (Norman & 
Streiner, 2008). ICC’s incorporate the magnitude of the disagreement, so that larger-
magnitude disagreements result in lower ICCs than smaller magnitude disagreements 
(Hallgren, 2012). According to Cicchetti (1994), values less than .4 are considered poor; 
between .4 and .59 are fair; between .6 and .74 are good; and between .75 and 1.0 are 
excellent. IBM SPSS Statistics 20 was used to calculate ICCs.   
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For the subsample of the thirty-two coded sessions, reliability measures for the Total 
CT, ST, and Strength ratings, and their individual components are given in Table 1. As can 
be seen, ICCs indicated reliability in the excellent range for the CT and ST total and 
individual component variables. The Need ST variable was not calculated due to no instances 
of this variable coded by the coders. ICCs for the Strength variables were all above .5, falling 
mostly in the fair to excellent range.  
 
 
Table 1 
Single-item reliability measures for session coding  
Variable CT ST Strength 
Total .950 .947 .895 
Desire .755 .866 .582 
Ability .901 .936 .579 
Reasons  .894 .920 .896 
Need .904 NC .609 
Commitment .868 .886 .561 
Taking Steps .977 .913 .770 
Other .767 .775 .497 
CT = change talk; ST = sustain talk; NC = not calculable 
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CHAPTER 4 
ANALYSES 
Statistical Analysis 
The sample size was determined based on recommendations by Cohen, Cohen, West, 
and Aiken (2003) indicating that sample sizes of 75 or greater are required for a medium 
effect size (.20) in multiple regression used for this study. Further, in a review of literature, 
effect sizes ranged between .24 and .31, and Apodaca and Longbaugh (2009) reported a 
mean effect size of .29. The maximum number of predictors to be used in models is 
approximately 10 after identifying prominent predictors from bivariate analyses. Sample size 
was adjusted upward to 95 participants to allow for some missing data. All analyses were 
performed using SPSS for Mac, version 20 statistical software. Prior to analysis, data were 
cleaned and the assumptions of normality were tested to ensure that they were met (Warner, 
2008). Outlier scores were replaced with values of two times the standard deviation plus the 
mean as described by Field (2009). Violations for assumptions of normality were identified 
using the Kolmogorov-Smirnov statistic for all variables in order to guide statistical test 
selection.  
Preliminary Analyses  
Descriptive and frequency analyses were used to summarize the demographic 
variables of age, gender, race, and education as well as the ART adherence and CT variables. 
Preliminary analyses were conducted to address the need for covariates in the main analyses 
if there are significant differences on CT and adherence variables by the participants’ 
demographic characteristics. These analyses were done through parametric and non-
parametric techniques including: Pearson’s Product Moment correlation, t-tests for 
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independent samples, one-way ANOVA for variables with normal distribution, Spearman’s 
rho, the Mann-Whitney U test, and the Kruskal-Wallis test for non-normally distributed 
variables. Analyses were conducted to determine whether there were demographic and ART 
adherence differences between our sample and those not used in coding (i.e., the rest of the 
full study sample), as well as between participants with complete ART adherence data and 
those with missing data. Additionally, differences between treatment groups were conducted 
to determine if treatment group would be considered as a covariate. Correlation coefficients 
were calculated between all CT and ST variables and ART adherence (at week 2 and week 
12) using Spearman’s rho for non-parametric statistics.  
Main Analyses 
 Total CT and ST (Aim 1) 
 Multiple regression analyses with strapped standard errors (5000 samples) were 
conducted to examine the relationship between total CT and total ST and ART adherence (% 
Taken) at week 2 and week 12. Separate models were conducted for each of the adherence 
outcomes (week 2 and week 12) and all models included identified covariates.  
Exploratory Analyses 
 Average Total Strength (Aim 2) 
Total Strength was added to the models in the primary analyses (at 2- and 12-weeks) 
to determine whether strength of change talk was associated with ART adherence above and 
beyond the frequency of Total CT and Total ST. Multiple linear regression models were run 
with bootstrapped standard errors (5000 samples) to take into account issues concerning 
heterogeneity and lack of normality. All models included previously identified covariates. 
Multicollinearity was assessed using Variance Inflation Factors (VIF) to measure how much 
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of the variance of the estimated coefficients was increased over the case of no correlation 
among the independent variables. If no two independent variables were correlated, all VIFs 
would be 1. Following recommendations of Cohen, Cohen, West, and Aiken (2003), and 
Stevens (2002), VIF values between 5 and 10 were examined and corrections for 
multicollinearity were made by re-running the model excluding the variable with the higher 
VIF value and reporting both models, given the lack of literature available to guide 
corrections. 
 CT and ST Frequency Subcategories (Aim 3) 
 In order to assess whether the sub-categories of change talk were related to 
adherence, the Spearman’s rho correlations of the relationship between the 7 CT and 7 ST 
variables and adherence were examined. Although there were no hypotheses to identify 
which components were related to adherence, anticipated relationships were that CT 
components will have a positive association with adherence while ST components will have 
a negative relationship with adherence. As in Aim 2, issues concerning heterogeneity, lack of 
normality, and multicollinearity were addressed through bootstrapped standard errors and 
examination of VIFs.  
 Average Strength Sub-categories (Aim 4) 
Significant bivariate associations between average strength variables and ART 
adherence were identified. Preliminary analyses and assessment for multicollinearity was 
performed as in previous models. Significant sub-category average strength variables were 
included in a multiple linear regression model to determine which individual strength 
components might contribute independently to the prediction of adherence.   
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CHAPTER 5 
RESULTS 
Data Cleaning and Testing of Assumptions 
One of the ST component variables, Need ST, was excluded from analyses due to no 
instances being coded. Outliers (with number in parentheses if more than one instance) were 
found for Total CT, Total ST (2), Total Strength, Ability CT, Ability ST, Commitment CT, 
Commitment ST (3), Desire CT (2), Desire ST, Need CT, Other ST, Taking Steps CT, 
Taking Steps ST (2), Taking Steps Strength, and the Week 2 and Week 12 ART adherence 
outcome variables. One participant was found to have extreme values on all measures and 
was deleted from the dataset. In addition, one MI session tape was not audible and another 
contained Spanish-language and was not coded by all coders. Thus with three omissions, the 
final sample size for analysis was 92 rather than 95.  
Data for Total CT, Total ST, their individual components, and ART adherence 
variables violated the assumptions of normality as indicated by significant Kolmogorov-
Smirnov values  (p < .001). With the exception of the Total Strength, and Reasons and Other 
Strength variables, all strength variables also violated the assumptions of normality. The 
distributions for the CT and ST variables were positively skewed (range: .952 – 5.351) and 
kurtotic (range: .0519 – 27.222). With the exception of Need and Desire Strength, which 
were positively skewed (range: .401-.541) and kurtotic (range: -1.411 - .035), strength 
variables were negatively skewed (range: -1.292 - -0.424), and kurtotic (range: -0.64 – 
1.656). The distributions of the ART adherence variables were negatively skewed (range: -
1.909 - -1.584) and kurtotic (2.082 – 2.832). Given that these variables were count and rate 
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data, the skewed distributions were expected. For the ART adherence variables, the highly 
negative skewed distributions reflected high adherence rates by the study sample.  
Participant Characteristics 
 Demographic characteristics of the 92 participants included in this secondary analysis 
are shown in Table 2. Participants ranged in age from 21 to 59 years old with a mean age of 
40.72 (SD = 9.03). Seventy-one (77.2%) participants identified themselves as male at birth. 
The majority of the sample (55.4%) identified as Black/African-American, and another thirty 
identified as white (32.6%). Education level varied; 50% of individuals had a high school 
degree/GED or less, and 50% had greater than a high school degree or GED.  
 Means and standard deviations for the ART adherence variables at Week 2 and Week 
12, and the Total CT, ST, and Strength variables are shown in Table 2; the individual CT 
components are shown in Table 3. Average percent of ART doses taken at Week 2 was 88.03 
(SD = 17.28). Adherence levels decreased at the long-term Week 12 follow-up to 85.45 (SD 
= 21.29). With regards to Total CT, ST, and Strength variables, participants engaged in 
mostly CT (M = 54.40, SD = 23.76) compared to ST (M = 19.00, SD = 12.00). Mean 
strength ratings indicated participants were more positive with their language about 
adherence (M = 0.94, SD = 0.46).  
 As can be seen in Table 3, the most commonly used form of CT was Reason CT (M = 
26.02, SD = 12.90), and the least used was Desire CT (M = 0.45, SD = 0.75). The most 
commonly used form of ST was also Reason ST (M = 13.85, SD = 9.59), and the least used 
was Commitment ST (M = 0.02, SD = 0.10). The component with the most positive average 
strength rating was Commitment (M = 1.65, SD = 0.66), and the component with the least 
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positive average strength rating was Desire (M = 0.50, SD = 1.00). There were no 
components with average strength rating in the negative range.  
 
 
 
Table 2 
Participant Demographic, ART Adherence, and Change Talk Characteristics 
Characteristic 
 All Participants 
M (SD) No. (%)  
Age, years  40.72 (9.03)   
Male Gender at Birth  71 (77.2)  
Female Gender at Birth  21 (22.8)  
Race/Ethnicity   
     African American 
 
 
51 (55.4) 
 
  White  30 (32.6)  
     Other                                  11 (12.0)  
Education    
     High School Grad/GED or Less  46 (50.0)  
     More than High School Degree  46 (50.0)  
Clinical Characteristics    
CD4 cell count – Baseline  253.63 (193.88)   
Viral Load (copies per mL) - Baseline 115128.27 (152834.27)   
Stage of Change for adherence    
Pre-contemplation  37 (53.6)  
Action   20 (29.0) 
Maintenance   12 (17.4) 
-table continued-    
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 All Participants 
 M (SD)  No. (%) 
Motivation to adhere (1-10) 9.07 (1.87)   
Self-efficacy to adhere (1-10) 8.31 (1.52)   
ART Adherence    
     Week 2 -  %  Doses Taken 88.03 (17.29)   
     Week 12 - %  Doses Taken 85.46 (21.29)   
CT, ST, and Strength    
Total CT (range = 18.33 – 134.67) 54.40 (23.76)   
Total ST (range = 0 – 54.28) 19.00 (12.00)   
Total Strength (range = -0.27 – 1.83) 0.94 (0.46)   
Table 3 
Category of Change Talk 
   
 CT ST Strength 
 M (SD) M (SD) M(SD) 
Desire 0.45 (0.75) 0.07 (0.26) 0.50 (0.96) 
Ability  1.71 (2.18) 0.24 (0.63) 0.96 (1.13) 
Reason  26.02 (12.90) 13.85 (9.59) 0.64 (0.65) 
Need 0.90 (1.19) 0 (0) 1.01 (1.06) 
Commitment 2.76 (1.98) 0.07 (0.26) 1.65 (0.66) 
Other 15.21 (9.00) 3.45 (3.23) 1.16 (0.54) 
Taking Steps 7.22 (5.35) 1.44 (1.93) 1.21 (0.80) 
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Preliminary Analysis 
Preliminary parametric and non-parametric analyses were conducted to determine 
whether there were any differences in CT, ST, Strength, their component variables, and ART 
adherence variables based on participant demographics. There were no significant 
differences in the CT, ST, Strength, their individual component variables, and ART 
adherence outcome variables by gender or race.    
For education level (see Table 4), there were significant differences found in Week 12 
ART adherence. Those with a high school degree or less (Md =91.52, n = 41) had 
significantly lower adherence than those with greater than a high school degree (Md = 97.37, 
n = 40, U = 502, z = -3.02, p = .003, r = .31). As a result, education level was used as a 
covariate in all analyses predicting Week 12.  
For age (see Table 5) there was a significant negative correlation between Ability CT 
and age, resulting in age being considered as a covariate for any future analyses involving 
Ability CT. 
For treatment group there were no significant differences on any of the ART 
adherence, CT, ST, Strength, and their individual component variables. As a result, treatment 
group was not considered to be a confounding variable and was not used in subsequent 
analyses. 
In order to determine whether there were any differences in demographic, ART 
adherence, CT, ST, Strength, and their individual component variables between those with 
complete adherence data and incomplete, independent-samples t-tests, chi-square tests, and 
Mann-Whitney U tests were performed. There were eleven individuals with missing 
adherence data at the Week 12 follow-up assessment. There were no demographic 
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differences between individuals that had complete versus incomplete data at the Week 12 
follow-up assessment. Table 6 displays results for predictor and outcome variables. Mann-
Whitney U tests revealed that those with incomplete Week 12 ART adherence data (Md = 
78.57, n = 11) had lower Week 2 adherence data than those with complete adherence data 
(Md = 100.00, n = 80, U = 251, z = -2.14, p = .032, r = .224). Finally, there were no 
significant differences in demographic and adherence outcome variables by those that were 
used in coding versus those that were not. 
 
 
 
Table 4  
Education Comparisons 
 Change Talk Sustain Talk Strength 
t r p t r p t r p 
Total  .035 .737  .023 .824 .137  .891 
Desire  .044 .670  .122 .241  .049 .641 
Ability  .035 .741  .144 .168  .050 .630 
Reasons  .171 .101  .064 .537 .869  .387 
Need  .039 .711  NC NC  .078 .456 
Commitment  .158 .130  .060 .559  .114 .272 
Other  .070 .502  .075 .472 -.374  .709 
Taking Steps  .116 .265  .101 .334  .142 .171 
 Adherence  
 t r p  
Wk 2 % Taken  .124 .233 
Wk 12 % Taken  .314 .003** 
HS Degree or less = 46; > HS Degree = 46; Wk 2 N = 91; Wk 12 N = 81 
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Table 5 
Age Correlations 
 Change Talk Sustain Talk Strength 
r p r p r p 
Total -.134 .204 .051 .632 -.124 .238 
Desire -.168 .108 .005 .959 -.145 .168 
Ability -.229 .028* .053 .619 -.152 .148 
Reasons -.053 .619 .004 .970 -.039 .712 
Need .148 .160 NC NC .048 .653 
Commitment -.100 .342 .120 .255 -.078 .459 
Other -.171 .102 .052 .624 -.088 .403 
Taking Steps .004 .972 .067 .525 -.046 .665 
-table continued-       
 Adherence  
 r p  
Wk 2 % Taken -.05 .619 
Wk 12 % Taken .038 .733 
Wk 2 N = 91; Wk 12 N = 81; Pearson correlations for Total Strength, Reason Strength, Other 
Strength 
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Table 6 
Predictor and Outcome Variables by Incomplete vs Complete ART Adherence Data 
 Change Talk Sustain Talk Strength 
t r p t r p t r p 
Total  .006 .952  .005 .962 -.411  .682 
Desire  .022 .834  .020 .844  .019 .858 
Ability  .048 .640  .025 .808  .010 .927 
Reasons  .105 .315  .001 .995 -.627  .532 
Need  .022 .834  NC NC  .084 .422 
Commitment  .074 .477  .067 .519  .090 .389 
Other  .046 .660  .002 .986 -.378  .706 
Taking Steps  .082 .434  .111 .287  .026 .800 
 Adherence  
 t r p  
Wk 2 % taken  .224 .032* 
Wk 12 % Taken  NC NC 
Incomplete = 11; Complete = 81; Wk 2 N = 91; Wk 12 N = 81; t-test for Total Strength, Reasons 
Strength and Other Strength 
 
 
 
 
Main Analyses 
Correlations between Predictor and Adherence Variables 
Correlation coefficients were calculated between all CT and ST variables and ART 
adherence (at week 2 and week 12) using Spearman’s rho for non-parametric statistics and 
are presented in Table 7. Significant correlations were flagged and those falling under a value 
of p < .10 were also noted as those variables were included in main and exploratory analyses. 
All significant relationships were in the expected direction with the exception of both Need 
CT and Need Strength, which had a negative relationship with adherence.  
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Table 7  
Spearman’s rho correlations 
 Change Talk Sustain Talk Strength 
 
Week 2 
% Taken 
Week 12 
% Taken 
Week 2 
% Taken 
Week 12 
% Taken 
Week 2 
% Taken 
Week 12 
% Taken 
Total -.034 -.056 -.286** -.267* .253* .151 
  Desire -.101 -.065 -.078 -.137 -.111 -.003 
  Ability .061 -.021 -.122 -.207a .157 .046 
  Reasons -.075 -.159 -.221* -.210a .096 .035 
  Need -.182a -.217a -.117 -.125 -.109 -.222* 
  Commitment -.166 -.098 -.135 -.135 .047 -.062 
  Other  .163 .159 -.109 -.097 .227* .169 
  Taking Steps .010 -.070 -.379*** -.240* .442** .074 
ap <.10, *p < .05, **p < .01, ***p < .001,  
 
 
 
 
Relationship between Total CT and ST and ART Adherence 
 Multiple regression analyses with bootstrapped standard errors were conducted to 
examine the relationship between Total CT, ST, and ART adherence (% Taken) at Weeks 2 
and 12. For Week 2 (see Table 8) Total CT was not a significant predictor of ART adherence 
(β = .066, t (88) = .814, p = .42) while Total ST was a significant predictor (β = -.324, t (88) 
= -2.01, p < .05). For every additional ST statement made adherence decreased by .32%.  
 For Week 12 (Table 8), neither Total CT (β = .063, t (77) = .615, p = .42) nor Total 
ST (β = -.319, t (77) = -1.55, p = .09) were significant predictors.  
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Table 8  
Models for Total CT, Total ST, and Week 2 and 12 Adherence 
 Week 2 Week 12 
 Model 1 Model 1 
Variable β SE β CI β SE β CI 
Constant 90.61 4.69 81.23-99.93 81.2 6.5 68.50 - 93.71 
Education - - - 12.50* 4.48 3.82 – 21.34 
Total CT .07 .08 -.08 - .18 .06 .08 -.09 - .23 
Total ST -.32* .16 -.68 - -.030 -.32 .19 -.73 - .02 
R2  .044   .12  
Note: * p < .05, ** p < .01, *** p < .001 
 
 
 
 
Exploratory Analyses 
Average Total Strength (Aim 2) 
  As seen in Table 7 Total Strength had a significant relationship with ART adherence 
at Week 2 but not at Week 12. Exploratory analysis looking at the contribution of Total 
Strength to the model of Total CT and Total ST was conducted at both time-points. For 
Week 2, when running a model with Total CT, Total ST, and Total Strength, VIF values for 
Total ST and Total Strength were slightly greater than 5 (5.64 and 5.40 respectively). Given 
the exploratory nature of this aim and the inability to use literature to guide decisions for 
removing variables, the model was run with and without Total ST (see Table 9). When Total 
Strength was added to the model with both Total CT and Total ST, Total Strength was not a 
significant predictor of ART adherence (β = 3.95, t (87) = .432, p = .58). When Total 
Strength was added to the model without Total ST, Total Strength was found to be a 
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significant predictor (β = 8.22, t (88) = 1.99, p < .05). For every one-unit increase in Total 
Strength (range -3 to 3), there was an increase in adherence of 8.22%.  
For Week 12, VIF values for Total ST and Total Strength were also above 5 (6.18 and 
6.01 respectively). When Total Strength was added to the model with both Total CT and 
Total ST, Total Strength was not a significant predictor of ART adherence (β = -1.46, t (76) 
= -.12, p = .88). When Total Strength was added to the model without Total ST, Total 
Strength was not found to be a significant predictor (β = 7.00, t (77) = 1.34, p = .10). 
 
 
 
Table 9  
Models for Total CT, Total ST, Total Strength, and Week 2 Adherence 
 Week 2 Week 2a  
 Model 1 Model 1 
Variable β SE β CI β SE β CI 
Constant 87.04 8.06 72.34 – 104.18 82.83 4.28 74.41-91.59 
Total CT .02 .12 -.22 - .24 -.05 .07 -.208 - .074 
Total ST -.19 .33 -.88 - .42 - - - 
Total Strength 3.95 7.20 -11.27 – 16.91 8.22* 3.58 1.02 – 15.27 
R2  .044   .043  
Note: a Model run without ST given multicollinearity; * p < .05, ** p < .01, *** p < .001 
 
  
 
CT and ST Sub-category Frequency (Aim 3) 
 Multiple regression analyses with bootstrapped standard errors were run to examine 
the relationship between the individual sub-categories of CT and ST and adherence. Table 7 
shows the correlations between the predictor and outcome variables for both Week 2 and 
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Week 12 adherence. For Week 2, only Need CT met the threshold (p < .10) among the CT 
predictors. In the regression model Need CT was not a significant predictor (β = -2.40, t (89) 
= -1.58, p = .11). For the ST predictors, Reasons ST and Taking Steps ST met the threshold 
for predictor identification.  In the regression model (Table 10) Reasons ST was not a 
significant predictor of adherence (β = -.07, t (88) = -.36, p = .73) but Taking Steps ST was 
(β = -3.24, t (88) = -3.60, p < .01). For every additional Taking Steps ST statement made 
adherence decreased by 3.24%.  
 
 
 
Table 10  
Model for ST Sub-category Frequency and Week 2 Adherence 
 Week 2 
 Model 1 
Variable β SE β CI 
Constant 93.64 2.79 88.33 – 99.32 
Reasons ST -.07 .19 -.47 - .27 
Taking Steps ST -3.24** .95 -5.33 - -1.59 
R2  .14  
Note: * p < .05, ** p < .01, *** p < .001 
 
 
 
 For Week 12, only Need CT met the threshold (p < .10) for predictor identification 
among the CT predictors. In the regression model Need CT was not a significant predictor (β 
= -2.19, t (78) = -1.18, p = .31). For the ST predictors, Ability ST, Reasons ST, and Taking 
Steps ST met the threshold for predictor identification. A regression model (Table 11) 
including those identified predictors and education revealed that of the three ST predictors, 
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Ability ST (β = .61, t (76) = .15, p = .87) and Reasons ST (β = -.23, t (76) = -.93, p = .38) 
were not significant but Taking Steps ST was (β = -2.80, t (76) = -2.23, p < .05). For every 
additional Taking Steps ST statement made adherence decrease by 2.80%.  
 
 
 
 
Table 11  
Model for ST Sub-category Frequency and Week 12 Adherence 
 Week 12 
 Model 1 
Variable β SE β CI 
Constant 85.50 5.35 74.56 – 95.53 
Education 13.67** 4.56 5.10 – 22.82 
Ability ST -.61 4.36 -9.71 – 8.10 
Reasons ST -.23 .26 -.76 - .26 
Taking Steps ST -2.80* 1.22 -5.34 - -.51 
R2  .17  
Note: * p < .05, ** p < .01, *** p < .001 
 
 
 
 
CT and ST Sub-category Average Strength (Aim 4) 
 Similar to the analyses completed for the individual CT and ST components, 
exploratory analyses were conducted to determine the relationship between individual 
strength variables and adherence. Spearman rho’s correlations (Table 7) identified Other 
Strength and Taking Steps Strength as having significant bivariate relationships with 
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adherence at Week 2. Need Strength was the only individual strength component that was 
related to adherence at Week 12.  
  For Week 2 the regression model (Table 12) looking at Other Strength and Taking 
Steps Strength revealed that Other Strength was not a significant predictor of adherence (β = 
3.51, t (88) = 1.13, p = .27) but Taking Steps Strength was (β = 8.10, t (88) = 3.82, p < .001). 
For every unit change in average Taking Steps Strength (range -3 to 3), adherence increased 
by 8.10%. 
For Week 12, only Need Strength met the threshold (p < .10) for predictor 
identification among the Strength predictors. In the regression model Need Strength was not 
a significant predictor (β = -2.58, t (78) = -1.16, p = .24). 
 
 
 
Table 12  
Model for Sub-category Average Strength and Week 2 Adherence 
 Week 2 
 Model 1 
Variable β SE β CI 
Constant 74.22 4.80 64.40 – 83.40 
Other Strength 3.51 3.10 -2.76 – 9.31 
Taking Steps Strength 8.10*** 2.27 3.89 – 12.76 
R2  .17  
Note: * p < .05, ** p < .01, *** p < .001 
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CHAPTER 6 
DISCUSSION 
 Although support for CT as a mechanism by which MI has its effects has been found, 
it has been limited to addiction and gambling domains. The present study aimed to determine 
whether CT is related to ART adherence outcomes. It had four aims: 1) to examine the role 
of Total CT and ST on adherence; 2) to explore the role of Total Strength on adherence 
controlling for frequency; 3) to explore the role of the individual CT and ST components on 
adherence; and 4) explore the role of the individual strength components on adherence.  
Total CT and ST as predictors of adherence 
 Analyses assessing the role of CT and ST on adherence determined that only ST 
significantly predicted adherence at Week 2. The relationship between ST and adherence at 
Week 2 was in the hypothesized direction where an increase in the number of ST statements 
made was related to a decrease in adherence. Controlling for the relationship between 
education and adherence at Week 12, neither CT nor ST had a significant relationship with 
adherence. The role of ST was consistent with previous research that has found that ST is a 
significant predictor of behavior change outcomes. Moyers et al. (2007) found ST to predict 
one of two longer-term study outcomes (i.e., days abstinent), whereas CT was not (Moyers et 
al., 2007). Both CT and ST were significant independent predictors of the other long-term 
outcome, average drinks per drinking day (Moyers et al., 2007). The authors explained the 
consistency of a relationship between ST and outcomes in their study by suggesting that ST 
reflects a more general construct of client resistance, which may have a longer-lasting impact 
on outcomes than CT.  
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Vader et al., (2010) also found that both CT and ST were significant predictors of 
drinking outcome but that ST had stronger relationship than CT. On the other hand, Pirlott et 
al. (2012) did not find a significant relationship between ST and fruit and vegetable intake 
outcomes. However, ST accounted for only 2% of total language coded in their study. 
Kaplan et al. (2013) also found no significant relationship between ST and adherence to 
antidepressant medication, whereas CT was significantly associated with adherence. In the 
Kaplan et al. study 34.1% of the sample made a ST statement affording a meaningful 
analysis of the potential role of ST. However, in the present study 99% of the sample made a 
ST statement and 40% made 20 statements or more suggesting that ST may have been more 
salient to these participants. Interestingly, in both the Kaplan study and the present study, 
more CT was expressed than ST suggesting that the ratio of CT to ST is not key to 
determining which is predictive of outcomes. It is possible then that both CT and ST should 
be treated separately and in certain contexts, the expression of ST might indicate difficulties 
in behavior change. Other differences between the studies were that in the Kaplan study 
trained and untrained physician’s delivered MI during medical care, whereas in the present 
study highly skilled Master’s level counselors delivered MI during counseling sessions. 
These factors likely impact the elicitation of CT and ST, which may in turn affect the 
strength of the relationship between CT and ST and outcomes.  
Another potential explanation for ST being more important than CT in the present 
study is that it may be easier to elicit CT in health behavior change contexts than in addiction 
contexts. This may result in more CT but the relationship with outcome may be weaker as it 
might be less meaningful than when it occurs with individuals who are addicted. Therefore 
the relationship between CT or ST and behavior change might be affected by whether the 
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goal is to decrease or increase the behavior, respectively. Participant characteristics may also 
be important. For example, in the present study participants were highly motivated to adhere 
at baseline. This may have led to the participants more readily expressing CT when 
encouraged by counselors whereas the spontaneous expression of ST (which is not as 
deliberately elicited by MI counselors) may have been more indicative of perceived barriers 
or greater ambivalence.  The relative predictive power of CT and ST across studies may 
therefore hinge on the context influencing the expression of CT or ST.  
 The predictive power of CT and ST was also affected by the length of time to the 
outcome. As noted neither CT nor ST were predictive of outcome at Week 12. Although it is 
not surprising that proximal associations were stronger than more distal associations, the 
magnitude of the effect of Total ST was the same at Week 12 as it was at Week 2. The lack 
of significance may have been due to loss of a few participants between Week 2 and Week 
12. Individuals with missing Week 12 data also had lower adherence at Week 2 and those 
with missing ART adherence at Week 12 had made slightly more ST statements than those 
with complete data. ST may therefore have greater predictive power over time than is 
apparent from these results which is consistent with observed long-term association in prior 
studies (Moyers et al., 2007; Vader et al., 2010)  
The effect of Total Strength on Adherence 
 For Aim 2, exploratory analyses assessed whether Total Strength contributed 
independently to the prediction of adherence over and above that of Total CT and ST. Results 
indicated that the relationship between Total Strength and ART adherence differed based on 
whether or not it included Total ST in the model. When Total ST was included in the model 
at Week 2, neither ST nor Strength predicted adherence due to multicollinearity. When Total 
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ST was removed from the model, Total Strength was identified as a significant predictor of 
adherence.  With an additional point increase in average strength of CT language, adherence 
increased by 8.2%. When assessing the individual Spearman’s correlations, Total Strength 
was found to have a stronger correlation to Total ST than Total CT. This suggests that Total 
Strength was more strongly influenced by ST statements than CT statements. This is the first 
study to examine the relationship between average Total Strength of combined CT and ST 
and outcomes. Given the significant relationship between this new Total Strength variable 
and outcome, this study suggests that Total Strength may be of greater importance than the 
frequency of change talk and sustain talk. Given that it also combines CT and ST into a 
single index, replication of this finding might suggest a more simple and efficient method of 
indexing CT/ST.  
Relationship between CT/ST sub-categories and adherence 
Aim 3 assessed the relationship between the individual sub-categories of CT and ST 
adherence. However, only Taking Steps ST was identified as a significant predictor of 
adherence. The relationship occurred at both Week 2 and Week 12 in the expected direction 
where every additional Taking Steps ST statement made led to a decrease in adherence of 
3.2% and 2.8% for Week 2 and Week 12 respectively. Of all analyses conducted, Taking 
Steps ST was the only predictor that had a consistent relationship with adherence at both 
proximal and distal outcomes, suggesting that individuals that had adherence problems at 
Week 2 that they identified during their session continued to have adherence problems at 
Week 12. When looking at the Taking Steps ST variable, it was found that 51.5% of 
individuals made at least one Taking Steps ST statement. Of the 47 individuals that made a 
Taking Steps ST statement, 51% made 1-2 statements and 49% made 3 to 7 statements.  
  47 
This is the first study of its kind to find that Taking Steps ST was significantly related 
to outcome. Martin, Christopher, Houck, & Moyers (2011) coded for Taking Steps ST, but 
they did not look at the role of Taking Steps individually, instead considering it within a 
factor that was then associated with drinking outcome. Vader et al. (2010) categorized CT/ST 
but they did not look at the individual components. Pirlott et al. (2012) also described coding 
the individual categories, but in addition to not reporting any findings of the relationship 
between individual categories and outcome, they also did not code for Taking Steps ST.  
Taking Steps ST consists of statements indicating some behavioral step sustaining the 
status quo. According to the Transtheoretical Model (Prochaska & DiClemente, 1983; 
Prochaska, DiClemente, & Norcross, 1992) individuals in the preparation stage of change are 
beginning to take small steps towards change (i.e. Taking Steps CT). Therefore, Taking Steps 
ST statements may be an indicator of individuals not being in the preparation, action or 
maintenance stages of change. Previous literature has found that action and maintenance 
stages of change predict positive outcomes. For example, in the health promotion domain of 
functional rehabilitation, individuals falling in the action stage of change for pain (defined as 
active participation in pain management skills acquisition and practice) had an increased 
likelihood of completing a functional rehabilitation program (Tkachuck, Marshall, Mercado, 
McMurtry, & Stockdale, 2012) and those in the pre-contemplation stage were more likely to 
drop out of treatment (Kerns & Rosenber, 1997). Heather, McCambridge, and UKATT 
Research Team (2013) found that those individuals at action stage of change post-treatment 
were two to three times more likely to show favorable drinking outcomes than those in pre-
action. Although the present study did not assess the relationship between change talk or 
sustain talk language and stages of change, it is possible that Taking Steps ST may suggest 
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that those in earlier stages of change may be more likely to identify barriers to adherence, 
and that these statements maintaining the status quo may be predictive of decreased 
adherence.  
In addition, the Transtheoretical Model also integrates elements of self-efficacy 
theory (Bandura, 1977; Bandura 1982). Prochaska and DiClemente have found that 
individuals in the precontemplation and contemplation stages of change have greater 
temptation to engage in problem behaviors due to poorer self-efficacy. As a result, it is 
possible that those individuals making Taking Steps ST statements have decreased levels of 
self-efficacy than those not making Taking Steps ST statements. Future studies should look 
at the relationship between Taking Steps ST and self-efficacy.  
 Given the dearth of literature examining the role of individual CT/ST components and 
specifically Taking Steps ST, the present study suggests that future studies should assess the 
individual categories in addition to just summary, or total scores. By assessing the role of 
individual categories, interventions can be modified to focus on eliciting certain aspects of 
CT/ST that might provide interventionists with a clearer indicator of potential behavior 
change. In addition, in the present study Taking Steps proved to the most consistent predictor 
of outcome. This suggests that important CT/ST predictors may be overlooked when relying 
on aggregate scores. For example, Baer et al. (2008) found that statements of desire/ability 
were related to illicit substance use both at 1-mo and 3-mo follow-up. More work is needed 
to determine which of the individual CT/ST categories are most important, but it is possible 
that in the present study Taking Steps ST was important because among a sample of highly 
motivated participants perceived barriers to change may be key to distinguishing who will be 
successful when acting on their motivation to change.   
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Individual CT/ST Strength components and adherence 
Aim 4 assessed the relationship of the individual strength components to adherence. 
Preliminary analysis identified Other and Taking Steps Strength variables as having 
significant correlations with adherence. The primary regression analyses revealed that only 
Taking Steps Strength was a significant predictor of adherence at Week 2 only. For every 
unit of increase in strength there was an increase in adherence of 8.1%, making it the 
predictor with the most significant relationship with adherence. This finding was consistent 
with Gaume, Gmel, and Daeppen (2008) who found that Taking Steps Strength was 
predictive of decreased drinking outcome. Hodgins et al. (2009) was the only other study 
examining Taking Steps Strength, however, they did not find a significant relationship 
between Taking Steps Strength and gambling outcomes. The present result highlights again 
the value of examining strength rather than frequency of CT/ST and points more strongly to 
the potential importance of the Taking Steps category of CT/ST. 
In comparing the results to prior work it is important to note that the results were not 
consistent with Amrhein et al.’s (2003) seminal study identifying commitment strength shift 
as a predictor of drinking outcome. For that study, commitment language was coded at a 
much higher frequency, and was coded more often than any other change talk language. The 
present study found that there were an average of 2.75 commitment statements made by each 
participant, but it was not the most commonly coded form of change talk. In addition, the 
present study’s methodology was different from Amrhein et al.’s in that it did not calculate a 
shift in change talk. This was done for multiple reasons including an attempt to simplify the 
coding structure as well as a consideration of the structure of the MI session.  
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The present study’s findings were also not consistent with Hodgins et al. (2009) and 
Aharonovich et al. (2009), which found commitment strength to be related to gambling and 
drinking outcomes respectively. It is possible that outcomes varied based on how the 
frequency (CT and ST) and strength scores were calculated. Hodgins et al., for example, used 
a weighted frequency of change talk language (frequency x strength for both positive and 
negative language) rather than an average strength used in the present and other studies.  
In addition to commitment language not being found as significantly related to 
outcomes, additional individual categories were not found to be significant in the present 
study. Among prior studies Gaume, Gmel, and Daeppen (2008) found that ability strength 
was related to weekly drinking. Walker et al. (2011) found desire and reasons strength were 
significantly predictive of marijuana use. In the Gaume, Gmel, and Daeppen study, the 
authors suggest their finding might be related to the intervention being delivered as a brief 
intervention in an emergency department, where discussion about ability to change might 
play a bigger role than other types of change talk. Walker et al. attribute their unique findings 
to the context of their intervention and their population; providing personalized feedback in 
addition to a standard MI session to marijuana dependent adults might result in other forms 
strength language being more significant. The present study demonstrates that the context 
and the sample might account for the differences in predictive power of individual strength 
scores.   
Limitations 
  Findings should be generalized cautiously beyond populations similar to the sample 
included in this study. This population volunteered to receive help adhering to their ART 
regimen, and thus it is possible that this may not generalize to those individuals not seeking 
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help or willing to receive help. Similarly results may not be generalizable to individuals who 
are initially less motivated to adhere or who receive MI outside of skilled counseling 
contexts, or who have lower adherence rates. Although the sample included individuals new 
to ART treatment or having adherence difficulties, adherence rates for the study time points 
were rather high compared to other studies (DiIorio et al., 20008; Liu et al., 2001), and could 
have contributed to the lack of relationship between CT and outcome. The restriction of 
range in adherence could have made the effect of change talk and sustain talk less effective.  
 Although there was not an excessive amount of attrition, as noted the results may 
have been affected by missing data at Week 12 given that there was a greater likelihood of 
attrition among individuals with poorer adherence at Week 2. Results may also have been 
affected by relying on CT/ST assessments from only the first session of the intervention; 
additional work could assess the changes in CT from session to session to determine whether 
change in CT mediates outcomes. Finally, this study used a semi-structured manualized MI 
approach. The session covered the following topics: 1) a review of the participant’s previous 
adherence data, 2) pros and cons of adherence, 3) motivation and confidence rulers for 
adherence, and 4) discussion of values and their relation to adherence. It is possible that the 
structured aspect of the session led to expressions of CT/ST that could differ from other 
forms of MI delivery.  
Future Directions 
 Future studies might determine whether CT/ST mediates the effect of counselor 
behavior on ART adherence. Determining the particular aspects of change talk that are 
predictive of behavioral outcomes in ART adherence may help to improve implementation of 
MI. By identifying change talk components that are predictive of better adherence, 
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counselors could focus on increasing those forms of change talk. Furthermore, counselors 
could better identify individuals that are not yet ready to change from those that are ready to 
move to the “when and how” of changing. Future studies could also look at the role of CT/ST 
over and above additional self-reported measures of motivation, self-efficacy, and stage of 
change as well as understanding whether the timing of the language plays a role. The present 
study also only assessed the role of CT/ST in medication adherence; future studies should 
look at other clinical outcomes such as CD4 or viral load. Finally, given the identification of 
Taking Steps ST as a significant predictor, additional studies should further assess the 
context of the Taking Steps ST language to determine indication of the possible barriers to 
adherence and if Taking Steps ST language could provide insight into what problems people 
face when adhering to medication.  
Conclusion 
 The present study was the first to look at the mechanisms of MI for adherence to 
ART. It suggests that it is important to code for ST language and treat it separately than CT 
language. Given our identification of Taking Steps ST as a significant predictor of adherence, 
it is important for future studies to examine not just the role of global/total scores, but 
individual components as well. It is the individual components that might provide insight into 
the mechanisms of MI in different behavioral contexts. The present study has shown that 
what people say they do not do (i.e. Taking Steps ST) is predictive of future behavior both 
with proximal and distal outcomes and the strength of which those statements are made may 
play an additional role separate from their frequency. As a result, future studies should 
consider not just the frequency of language but also its strength to determine how client 
language is related to outcome.  
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APPENDIX A 
SUMMARY OF REVIEW OF LITERATURE FOR CHANGE TALK STUDIES 
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Appendix 1. Summary of Change Talk Findings 
Author (Year) Population/Target 
Behavior 
Coding System Used Significant CT/ST Findings 
Amrhein et al., 2003 Drug abuse (N=84) Modified MISC 1.0 
 
Coded for frequency and strength; 
strength coded as -5 to +5 and averaged 
for each category 
 
standardized sessions to deciles  
 
Strength of commitment language at end 
of session (7th and 10th deciles) predictive 
of drug use above and beyond BL drug use 
 
strength ratings for desire ability need or 
reasons significantly related to 
commitment language 
Hodgins, Ching, and 
McEwen (2009) 
Pathological gambling (N 
=40) 
 
Used modified version of MISC 2.0 
 
Baseline session only; study design had 
follow-up calls but not all were in MI 
 
Coded for content and strength, 
separately for each category 1 to 2 
 
commitment language predicts gambling 
outcomes over 12 months; strength 
throughout the whole session related to 
outcome; commitment strength in latter 
part of session not predictor; preparatory 
language does not predict outcome; ability 
and readiness associated with commitment 
Aharonovich, 
Amrhein, Bisaga, 
Nunes, and Hasin 
(2008) 
Adult cocaine dependent 
patients (N=24) 
 
 
Procedures used in Amrhein et al. 2003; 
modified MISC 1.0 
 
Strength and frequency of commitment 
language coded; strength from -5 to +5, 
mean strength values used, average over 
coders 
Mean commitment strength across section 
segments predict reduced drug use; not 
related to treatment retention 
 
Cognitive function related with 
commitment shift; shift related to 
treatment retention but not to reduced drug 
use 
Gaume, Gmel, & 
Daeppen (2008) 
Brief alcohol intervention; 
(N=97) 
  
MISC 2.0 
Average strength calculated for each 
component, used -5 to +5 scale; did not 
use frequency of language; nor total 
strength 
 
For weekly drinking: ability significantly 
correlated with drinking difference in 
expected direction (high ability – greater 
decrease in consumption) 
For heavy drinking: ability and taking 
steps had significant correlation with 
decrease in heavy drinking;  
 
Commitment not found to be significant 
but participants showed little commitment 
language  
Baer et al. 2008 Homeless adolescents (13- MISC 1.0 Frequency: Reasons were associated with 
  
5
5
 
19) with alcohol or illicit 
substance use not seeking 
treatment (N=54) 
 
 
Positive and negative valence for each 
(i.e CT and ST, no strength) 
 
Tally for each type of CT across 5 
minute intervals within each session and 
converted to average to account for 
varying session length 
reductions in substance use at 1 month; 
commitment was not 
 
Statements about ability and desire against 
change strongly and negatively predictive 
against change at 1 and 3 month follow-up; 
negative statements although few are 
predictive of outcome 
Walker 2011 Marijuana dependent 
adults (N=61) 
 
 
Client Language and Coding System 
(CLACS) used  
 
Sessions divided into 3 sections based 
on information presented (deciles sorted 
into 3 sections) 
 
Strength coded on -5 to +5, averaged per 
section, for each. Did not use Total  
 
 
Strength: desire and reasons for change 
during the feedback portion of sessions 
significantly predicted marijuana treatment 
outcome through the 34 month follow-up 
controlling for BL levels of marijuana use 
or motivation to change 
 
Commitment not associated with outcomes 
Martin, Christopher, 
Houck, & Moyers 
(2011) 
Project MATCH; (N=118) 
 
Use SCOPE (sequential code for 
observing process exchanges); coding 2 
passes (first pass to identify utterances; 
coding on 2nd) 
 
Frequency counts used; factor analysis; 
no total calculated, no strength used 
6 factors:  
Factor 1 (commit – desire – reasons – and 
need) motivation to keep status quo; Factor 
2: steps + steps – and need – (actions 
rather than movement); Factor 3: desire+, 
reason+, need+, other+ speech 
(preparatory language); Factor 4: ability + 
commit + and follow; Factor 5: ability + 
and ability -; Factor 6: follow and ask 
 
Factor 2 significant for proximal percent 
days abstinent (PDA) 
 
Factor 3 and 5 significant for distal PDA 
Moyers et al. 2007 2 separate studies  
 
Study 1: 38 sessions; 5 
sites of MATCH  
 
Study 2: 45 sessions of 
New Mexico site of 
Study 1: SCOPE (note on scope is that 
resistance is categorized as Client Other) 
 
Examined both counselor and client; 
calculated conditional probabilities 
among therapist behaviors and the client 
behavior that follow 
Single generic change talk category predict 
drinking outcomes 
 
Study 1: MI consistent behaviors led to 
increased CT; inconsistent led to ST.  
 
Study 2: CT and ST account for significant 
  
5
6
 
  
  
MATCH  
Study 2: MISC 1.0 
Not just MI; wanted to see if client 
language predictive in other approaches 
 
Did not use strength; did not categorize 
variability in  distal outcome controlling 
for baseline measures of severity and 
readiness 
 
Used interaction of CT and ST as 
predictor: not significant; therefore 
separate constructs and not necessarily on 
continuum 
Moyers, Martin, 
Houck, Christopher, 
and Tonigan (2009) 
Project MATCH 
Motivational Enhancement 
Therapy condition (N=118) 
 
Sequential behavioral coding system 
(SCOPE) to observe the temporal order 
of behaviors;  
 
Coded total, did not use categories or 
strength 
 
Therapist behavior predict client change 
talk; client global change talk predict 
drinking outcome; support for mediation 
found 
Vader, Walters, 
Prabhu, Houck, & 
Field (2010) 
Drinking behavior  
(N=126) 
 
 
MISC 2.1 
 
Although coded for individual category 
did not use category in analysis, only 
used Total. No strength calculated 
 
MI with Feedback group, MI consistent 
counselor language associated with change 
talk 
 
MI with feedback greater change talk led 
to improved drinking outcome; greater 
sustain talk led to poorer drinking outcome 
Pirlott, Kisbu-Sakarya, 
DeFrancesco, Elliot, 
and MacKinnon 
(2012)  
Healthy diet and regular 
exercise to increase dietary 
fruit and vegetable intake 
(n=43)  
 
MISC 2.1  
 
Coded for categories, only used Total 
score for CT and ST; no strength 
calculated 
 
Total positive change talk and correlated 
with fruit/vegetable intake 
 
Sustain talk did not correlate with 
counselor scores or consumption 
 
Found support for mediation: MI counselor 
behavior predict increase in total CT which 
in turn predict increased consumption  
Kaplan, Keeley, Engel, 
Emsermann, Brody 
(2013) 
Depression medication 
adherence (N=63) 
MITI 3.1.1 and MISC 2.1 
Only used Total CT and St; no strength 
calculated 
CT statements associated with filling first 
prescription, making more than 2 CT 
statements associated with higher 
adherence 
 
MI-consistent behaviors associated with 
greater CT 
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